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“We‘re all Africa,” according to a 
line from the official song of the 
2010 Fifa World Cup held in South 
Africa, Shakira’s “Waka Waka (This 
Time for Africa)”. And unlike John 
F. Kennedy’s tenuous claim to 
Berlinerdom, this statement of global 
solidarity and unity actually has a 
very sound scientific foundation. 
There is now overwhelming evidence 
and agreement that modern humans 
originated in Africa and all non-
African populations descend from 
a relatively small group of migrants 
that left the continent some 50,000 
years ago at the latest. Recent 
research suggests the migrants had 
some unspecified interactions with 
Neanderthals who had left earlier 
before they went on to spread out 
over the rest of the world. 
This course of events implies that 
Africa holds the keys to the history of 
our species. It also has some profound 
implications that completely devalue 
the traditional western concept of 
‘race’. In fact, the vast majority of 
genetic diversity is to be found between 
the ethnic groups within Africa, which 
Europeans have traditionally bundled 
together as ‘the black race’. We now 
know that Europeans, Asians, and 
Native Americans, all descending  
from the same group of migrants,  
are more closely related to each  
other than an African villager may  
be to the people living behind the  
next mountain. 
Feature
The history of our species, the 
hotspot of diversity, and the heavy 
disease burden that Africa carries 
would be three very good reasons to 
give the study of African genomics 
the highest priority. And yet, the first 
humans whose genomes have been 
studied were all of European descent 
(not to mention that they were all 
male, as well). 
In 2008, the personal genome 
club recruited its first African, a 
Yoruba from Nigeria, along with 
its first Chinese. Only in February 
2010, additional African genomes 
were reported, this time including 
five individuals from different ethnic 
groups in southern Africa, with 
Archbishop Desmond Tutu being 
the only celebrity among them. Tutu 
represented the Bantu population, 
which is the majority group in 
Southern Africa, while the other 
four participants were from three 
Africa hosts the majority of human genetic diversity, the clues to human origins, 
and the heaviest disease burden. Yet genomics has so far focused on people 
of European descent. Now Africans and other populations left out are hoping to 
reap the benefits as well. Michael Gross reports.
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Rainbow nation: South Africa, host of the 2010 Fifa World Cup, is a hotspot of human genetic diversity. The photo shows a dance routine 
performed at the World Cup’s opening ceremony. (Photo: AP Photo/Marcio Sanchez.)
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Khoisan, who live as hunter gatherers 
in Namibia. Thus, for the first time, 
whole-genome sequencing began to 
reflect the genetic diversity of humans 
in Africa, where it is most pronounced. 
Surprisingly, the genomic 
comparison revealed that Tutu 
also has ancestors among the 
hunter-gatherer society of the San. 
“The fact that the test found that I am 
related to these wise people who paint 
rocks makes me feel very privileged 
and blessed,” Tutu told the BBC.
As someone who has battled racist 
discrimination all his life, Tutu is 
ideally placed to advertise the view 
that human genetic diversity should 
be appreciated, and not used for 
discrimination. “It is exciting that 
science is finding evidence of genetic 
diversity among groups of people as 
well as among individuals, and this 
discovery should be embraced, not 
feared,” Tutu told the press. “It would 
be disastrous if scientists were to 
ignore the diversity of the human race, 
because this is the greatest asset of 
humanity.”
This time for Africa
The sequencing of the Yoruba and the 
Southern African genomes was the 
result of research projects conducted 
at US and Australian institutions. 
Now, however, there is an emerging 
movement within Africa aiming to empower African researchers to 
participate in the exploration of 
the treasures of human diversity 
available on their own continent, and 
to ensure that medical benefits from 
such research also reach the native 
population. 
There are two major initiatives 
addressing this issue from different 
angles. Firstly, the Southern African 
Human Genome Programme, 
launched in January this year, aims 
to develop capacity for genomic 
research in Southern Africa, to 
establish sustainable facilities for such 
research, and to ensure translation 
of the knowledge acquired into 
improvements in human health. It 
has received seed funding from the 
South African National Department 
of Science and Technology. The 
programme is coordinated by 
Michael Pepper at the University of 
Pretoria and Michele Ramsay at Wits 
University. 
Regarding the future of the genome 
project, Pepper comments: “Our main 
constraints are technological, but 
with the option of collaborating with 
or outsourcing to institutions that 
have this capacity, this limitation can 
be overcome. What is needed more 
than anything else right now is the 
local development of bioinformatics 
capacity on a very large scale.”
Pepper has emphasized the 
importance of African researchers taking care of their own data: “A lot 
of genomic material has left South 
Africa over the past few decades, 
whether animal, plant or human. It is 
not appropriate, in a country with so 
much skill, that we should be relying 
on people from developed countries 
to do the work that we should be 
building the capacity to do locally.” 
The second project that aims 
to empower African genomics is 
Human Heredity and Health in Africa 
(H3Africa), launched in partnership 
between the African Society of Human 
Genetics (AfSHG), the Wellcome Trust 
in the UK, and the National Institutes 
of Health in the US. Following initial 
deliberations at the AfSHG meeting 
in Yaounde, Cameroon, in 2009, 
and in Oxford in 2010, the two 
working groups of the organisation 
have prepared a ‘white paper’ that 
was published in January this year 
(available at h3africa.org). 
In terms of infrastructure 
improvements, the four main 
recommendations of the white 
paper include the development of 
a biorepository for all specimens 
collected, regional centres of 
excellence equipped with sequencing 
and other analytical techniques, a 
network of clinical centres, and a 
bioinformatics network. The paper 
also calls for a comprehensive 
educational and training programme 
and annual scientific meetings. 
In March, the H3Africa initiative 
held a conference at Cape Town with 
participants from all parts of Africa, 
as well as representatives of the 
main funding agencies and the South 
African government. The delegates 
discussed detailed guidelines for the 
funding and implementation of the 
programme. The NIH is supporting this 
programme with $5 million annually for 
five years (from October 2010), and 
the Wellcome Trust has committed a 
total support of $12 million. 
While a large part of the disease 
burden afflicting Africa is due to 
avoidable infectious diseases, such 
as malaria, the continent is also 
seeing a rise in non-communicable 
diseases, such as cancer and 
diabetes. H3Africa aims to improve 
health in Africa both by adding 
to the understanding of different 
susceptibility to both communicable 
and non-communicable diseases.  
The first call for proposals is  
due to launch within the next  
six months.
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Africans in the work will be crucial. 
“The failure to adequately engage 
Africa and African researchers and 
scientists in genetics and genomics 
research limits overall scientific 
progress, scientific and economic 
development on the continent, and 
the capacity for the research to 
address health questions of particular 
importance to African and African 
diaspora populations,” the white 
paper states. 
The quest for genomic sovereignty
“A concept that is starting to be 
very popular is the one of ‘genomic 
sovereignty’ — that countries have a 
right, and possibly a duty, to govern 
the genomic resources of their 
populations,” says Jantina de Vries, a 
postdoctoral fellow in bioethics at the 
University of Cape Town. “This seems 
to be one of the main motivators 
for the Southern Africa Human 
Genome Project. Researchers and 
ethics committee members in Africa 
increasingly perceive the large-scale 
export of samples from this continent 
for genomics research as problematic, 
but there is no good alternative for 
such export,” De Vries concludes. 
If one tries to associate genomes 
with nation states rather than with the 
African continent, the correspondence 
between biological and political 
definitions becomes much trickier. 
It would be easy to define a set of 
‘African genomes’ but probably 
impossible to do that for Nigerian 
or Zimbabwean genomes, as the 
boundaries of post-colonial states 
were typically drawn without any 
regard for ethnic or even cultural units. 
Thus, social scientists have followed 
with great interest the unavoidable 
complications as states such as 
Mexico and India have started moves 
to protect their genomic sovereignty. 
Ruha Benjamin from the University of 
California at Los Angeles analyses: 
“On the surface, this policy frame 
asserts a deeply nationalist sentiment 
of self-determination in a time of 
increasing globalization” (Policy and 
Society (2009), 28, 341). However, 
Benjamin’s further analysis reveals 
“contradictory tendencies” in that the 
appropriation of genetic knowledge 
by nation states may both unify and 
diversify their population, and may 
make it more autonomous and more 
linked in with international science at 
the same time. Welcoming genomics: South African health minister Aaron Motsoaledi addresses the 
H3Africa conference held at Cape Town in March. (Photo: Human Heredity and Health in Africa 
Initiative.)Mexico, in particular, with its long 
history of admixture, could never 
lay claim to a specifically Mexican 
genotype, in marked contrast to 
genetics pioneer Iceland. However, 
it could clarify the specific mixture of 
genes found within its borders, and 
this information may in the future be 
valuable for pharmacogenomics, as 
Benjamin points out. 
In contrast to the Mexican 
population at large, groups of 
indigenous populations across 
the Americas are often very well-
defined genetically, and thus of 
interest for people who study genetic 
diversity or population history. 
However, there is also a tradition of 
conflict between researchers and 
subjects that may hinder research. 
Specifically, indigenous groups in 
North America have objected to the 
use of bones presumed to be from 
their ancestors in museums and for 
research. Since 1990, a US federal 
law, the Native American Graves 
Protection and Repatriation Act 
(NAGPRA), requires researchers who 
use federal funds to return cultural 
items and human remains to the 
appropriate populations. If attribution 
is unclear, geographical proximity 
to the discovery site is used as the main criterion. As the law is open 
to interpretation as to what is to 
be returned to whom, it has mainly 
been applied in cases where native 
American groups have insisted on the 
return of specific items. 
In terms of genetics, says Dennis 
O’Rourke from the University of Utah 
at Salt Lake City, “many studies of 
mitochondrial DNA sequence variation 
now have been published on Native 
American populations, including 
whole mitochondrial DNA genome 
sequences, and a few Y-chromosome 
studies, but our knowledge of 
molecular diversity in the nuclear 
genome is still quite limited. 
Considerably more information in this 
regard is available for European and 
African populations than indigenous 
American populations.” He expects 
that the indigenous Americans will 
gradually catch up, as both population 
history and medical studies will 
drive more extensive study of their 
genomics.
“Like many other identifiable 
communities, indigenous American 
populations are actively engaged in 
claiming their genetic heritage and 
participating in the decision making 
regarding the dispensation of the 
results of genetic research in their 
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and selectionist thinking. I changed 
universities, and one course in particular 
had a huge impact on me: Fred Cooke, 
known for his long-term ecological 
genetics study of snow geese, taught 
a course on population genetics, with 
an evolutionary ecology approach. It 
was an epiphany for me. I had found a 
way to integrate my passion for natural 
history with academic concepts and 
research. Later, I spent the summer 
assisting Bob Montgomerie with 
various projects on behavioral ecology 
of arctic birds. Every night around the 
dinner table our research crew batted 
around ideas and hypotheses. I was 
hooked and stayed at Queen’s to do 
a master’s with Montgomerie. For 
my PhD, I then went to Princeton to 
work with Peter and Rosemary Grant. 
Instead of the Grant’s favourite model, 
the Darwin’s finches, I decided to 
work on a completely different system. 
I ended up studying within-species 
brood parasitism in American coots, 
something I had stumbled on by 
accident during my first field season: 
females were laying eggs in each others 
nests with reckless abandon and — 
even more surprisingly — many birds 
were able to detect and reject some 
of the parasitic eggs laid in their nests. 
This simple natural history observation 
changed the focus of my thesis work 
and, in many ways, my career trajectory.
Was your nature photography ever a 
serious career option? During a year 
I spent in Kenya, initially helping with 
a research project on cooperative 
breeding in bee-eaters, I spent a few 
months doing nothing but photography. 
Being able to spend so much time 
on photography in such a great place 
was a dream come true, but it began 
to dawn on me that I really missed the 
excitement of thinking about biological 
questions. So, an academic job was 
always my first choice, but I always 
kept photography as a back-up career 
option in case an academic position 
didn’t come through. Over the years, 
I have sold enough photos to partially 
cover travel and photography expenses, 
but I have also come to realize that it 
would be pretty tough to make a living 
as a photographer.
Are you able to combine your 
nature photography interests with 
your teaching or research? Nature 
photography and behavioral ecology 
research both involve detailed 
observations and paying close 
Bruce Lyon
Bruce Lyon grew up in Canada but is 
now a Professor at the University of 
California at Santa Cruz. He studies 
the evolution of social behavior, mainly 
in birds. His recent projects have 
included studies of brood parasitism, 
sexual selection and mating systems, 
and signal evolution.
How did you become interested in 
biology? I have been interested in 
birds for so long that I cannot recall 
a specific starting point. My mother 
remembers me watching barn swallows 
as a toddler — a pair of these birds 
nested in our carport where I spent 
time each day in my playpen, and I 
suspect this may have triggered my 
interest. In junior high school, I worked 
for a nature photographer in Quebec, 
helping him to find nests to photograph, 
and taking photographs seemed pretty 
straightforward. So I became a bird 
photographer. At 18 I had my first 
photographs published in an article I 
wrote about red-shouldered hawks for 
a Canadian nature magazine. For the 
hawk project, we built a blind 20 meters 
up in a tree and watched the nest round 
the clock. We kept detailed notes of 
everything the birds did, including the 
types of prey brought to the chicks, so 
this was my first attempt at collecting 
ornithological data. Two of my other 
photographic projects — studies of 
the nesting biology of ornate hawk-
eagles in Guatemala and sunbitterns in 
Costa Rica — yielded scientific papers 
in addition to photographic articles, 
because virtually nothing was known 
about the reproductive behavior of 
these species at the time.
How did you go from being a 
nature photographer to becoming a 
behavioral ecologist? My photographic 
and academic interests initially 
competed, because most of my 
photography involved trips abroad. I 
didn’t really enjoy the first couple of 
years of university. It was confusing 
because I loved natural history, but I 
found the course work unsatisfying. 
I now realize that what was lacking 
was a conceptual framework with 
which to make sense of the natural 
history patterns I had absorbed over 
the years — an evolutionary approach 
Q & Acommunities. Many communities and tribal governments have established 
research and ethics review boards 
to evaluate proposed projects in 
their communities, stemming from a 
growing awareness and sophistication 
of issues surrounding genetic and 
biomedical research, including 
individual versus community (or 
cultural) risk, adequacy of individual 
versus community consent issues, 
confidentiality, results reporting, etc.,” 
says O’Rourke. 
Some communities may ultimately 
opt out of genetic research projects, 
but, says O’Rourke, “my own view 
is that the increasing interest and 
sophistication of communities 
with respect to genetic research 
is ultimately a benefit to both the 
community and geneticists. It 
has already facilitated effective 
communication between the 
community and researchers in a 
number of cases.”
Hope for Africa and the world 
Mutual benefit is also what the 
funders of the H3Africa project hope 
for. As NIH director Francis Collins 
explained in a recent comment in the 
Huffington Post, “Not only will this 
[H3Africa project] help people living in 
Africa, but, since Africa is the cradle 
of humanity, what is learned about 
genetic variation and disease likely 
will have an impact on the health 
of populations around the globe. 
[…] Rather than seeing biomedical 
innovation as something that flows 
from developed nations to low-income 
nations, we need to start viewing 
innovation as a two-way street from 
which the entire world stands to 
benefit.”
The quest for medical benefits and 
a better understanding of human 
origins may turn out to be closely 
intertwined and both may lead back to 
Africa, as Michael Pepper observes: 
“As the origin of man moves from 
eastern to southern Africa, the latter 
is likely to represent the region on 
the planet that houses the greatest 
number of genomic variants. We may 
be witnessing the wheel turning full 
circle as the key to the pathogenesis 
of many complex multigenic disorders 
may prove to be in the cradle which 
nurtured the origin of humankind.” 
We’re all Africans, after all. 
Michael Gross is a science writer based at 
Oxford. He can be contacted via his web 
page at www.michaelgross.co.uk
